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THE  PROBLEM  OP  SURGICAL  TREATMENT  OP  PERIPHERAL  PARALYSES 
OP  THE  FACIAL  NERVE  FOLLOWING  A  RADICAL  REMOVAL  OP 
ACOUSTIC  NERVE  NEURINOMAS 

[Following  is  the  translation  of  an  article 
hy  V.  S.  Alekseyeva  entitled  K  Vonrosu  o  Khl- 
mrglcheskom  Lechenli  Perlferloheshikh  Parall- 
chey  Litsevogo  Nerva  Posle  Radlkallnogo.  .Udal- 
enlya  Nevrlnom  Slukhovogo  Nerva  (English  ver¬ 
sion  a'bov^T  inli^iOiKokhirM£.U  (Pr°- 
hlems  of  Neurosurgery),  Vol.  XXIV,  No.  3»  Mos¬ 
cow,  I960,  pages  52-54.1 

Radical  removal  of  acoustic;  nerve  neurinomas*  as  a  rule,  is 
complicated  by  the  development  of  peripheral  facial  nerve  paralysis. 

The  anatomic -topographic  characteristics  of  growth  of  neur¬ 
inomas  and  the  intimate  association  of  the  trunk  of  the  facial  nerve 
with  the  tumor  leads  to  an  early  compression  and  displacement  of  the 
nerve  by  the  tumor;  the  facial  nerve  is  pushed  out*  thins  out,  and  fr 
quently  its  fibers  grow  into  the  tumor  capsule*  Despite  considerable 
anatomic  changes  in  the  facial  nerve,  its  function  does  not'  suffer  fo 


a  long  time 


In  recent  years,  total  removal  of  acoustic  nerve  neurinoma; 
has  been  accomplished  more  often;  in  connection  with  this,  the  proble 
of  recovery  of  function  of  the  injured  facial  nerve  is  becoming  of 
current  importance* 

Numerous  surgical  methods  have  been  proposed  for  improving 
or  restoring  the  function  of  the  facial  nerves  corrective  operation 
muscle  plastic  operations,  muscle  neurotizations,  operations  on  the 
sympathetic  nervous  system,  and  in  the  facial  canal  when  the 


nerve  ie  injured  in  it. 

On  the  basis  of  clinical-physiological  observation's  ar.5  a  study 
of  the  lete  results  after  the  operative  treatment  of  peripheral  facial 
nente  paralyses  we  believed  that  the  operation  of  suturing  the  periph- 
(  gral  end  of  the  facial  nerve  with  the  central  end  o;  o^ner  cranial  nerves 
has  e.  sounder  basis,  which  is  in  agreement  with  the  opinion  of  a  number 
of  authors  (V,  P.  Vosnesenskiy,  1922;  V» .!»«  Pokotilc,  1924:  h,  N. 
Burdenko,  195-4;  ?«  N.  BUl&iov,  V.  S.  AXekseyeva,  1952)  Ballance, 

192-4;  Mackenzie,  1959;  Coleman  afid  Walker,  195^  en<^  rcsny  others). 

The  topographical-anatomic  data  make  it  possible  to  perform  & 
suturing  operation  of  the  facial  nerve  with  the  accessory,  hypoglossal 
or  its  descending  branch,  the  glossopharyngeal  end  the  phrenic  nerves. 
Here,  the  severity  of  muscle  paralysis  afuer  trsneecT-ion  -  £  uerw 

designed  for  anastomosis  as  well  as  the  possiKiicty  of  an  eas _er  ai,4.e> «• 
eniiation  of  associated  movements  should  be  taken  into  00nsideret7.cn  nere 

Operations  for  peripheral  facial  nerve  paralyses  were  performed 
on  45  patients  at  the  Institute  of  Neurosurgery.  In  the  majority  of  case 
the  peripheral  end  of  the  facial  nerve  was  sutured  to  one  of  the  branches 
of  the  accessory  nerve. 

Without  dealing  with  the  technique  of  the  operative  procedure 
( Vo pr 0 ay  neykhir ur gi i /Pr obi eras  0*  Neurosurgery?,  1952,  No.  5),  It  should 
be  noted  that  recently  a  method  -  for  °  mentis^  nerve  ends  together 
has  been  worked  out. 

The  operation  of  the  facial  nerve  anastomosis  with  the  spinal 


accessory  nerve  from  the  physiological  viewpoint  should  he  regarded  as'* 
a  cross  union  of  nerves  which  belong  to  different  functions!  systems. 

In  studies  which  cease  from  the  laboratory  directed  by  P.  K.  Anokhin, 
certain  general  rules  and  regulations  of  the  reorganization  of  the  centra 
peripheral  connections  following  the  anastomosis  of  two  -  nerves 

with  different  functions  have  teen  shown. 

What  ere  the  consequences  of  suturing  the  peripheral  end  of 
an  injured  facial  nerve  to  the  central  end  of  the  spinal  accessory  nerve 
and  what  is  the  final  result  of  their  regeneration  process?  Muscles  of 
the  face  innervated  by  the  spinel  accessory  nerve  should  be  included  in 
e  funst:l*"f-l  system  which  has  reference  to  the  centers  for  the.  arm, 
including  the  nucleus  of  the  spinal  accessory  nerve.  '  Functional 

success  of  the  operation  may  be  a°|*o«iyd if  the  spinal  accessory  nerve 
nucleus  is  excluded  from  its  former  excitation  systems  .and  included  in 
functional  systems  which  refer  primarily  to  the  facial  nerve  nucleus. 
These  physiological  reorganization  processes  may  occur  only  if  the 
reverse  afferent  impulses  which  arise  from  contraction  of  the  facia! 
muscles  inhibit  the  excitation  of  the  spinal  accessory  nerve  occurring 
within  the  limits  of  its  former  functional  systems. 

Success  may  be  attained  only  after  two  necessary  different¬ 
iations  occur  in  these  cases:  1)  the  nucleus  of  the  spinal  accessory 
nerve  steps  being  excited  .  by  ;  the  extremity  movements;  2)  the 


nucleus  is  readily  excited  in  cases  of  the  occurrence  of  functional 


systems  which  include  the  previous  facial  nerve  nucleus.  This 


J 


f  reorganization  process  occurs  only  after  powerful  afferent  impulses 
from  the  periphery  signalize  the  continuing  associated  movements  of  the 
facial  muscles  and  these  signals  are  used  by  the  cortical 

(pyramidal) -control  for  the  purpose  of  ■sretrait4P£v 

A  separation  of  the  functions  of  the  mimicking  muscles  of  the 
entire  half  of  the  face  from  the  associated  functions  of  the  z  arm 
musculature  occurs  but  differentiation  of  various-  facial  expressions • Is 
quite  difficult  to  achieve.  This  result  may  be  explained  by  two  charact¬ 
eristics  of  this  anastomosis.  First  of  all,  for  the  purpose  of  different¬ 
ly 

iating  the  movements  for  various  muscles  of  the  facet's  essential  to 
differentiate  the  spinal  accessory  nerve  nucleus  and,  secondly,  it  is 
essential  that  the  excitation  pass  through  the  nerve  scar  in  a  differ¬ 
entiated  manner,  along  individual  fibers.  Such  a  differentiation  is 
difficult,  but  by  means  of  prolonged  special  exercises  it  may  be  achieved. 

Hie  data  presented  concerning  the  reorganization  conditions  in 
the  spinal  accessory  nerve  nucleus  make  it  possible  to  draw  a  practical 
conclusion  concerning  the  most  acceptable  anastomoses  for  recovery  of 
. the  facial  nerve  function. 

Which  of  the  nerve  trunks  can  be  considered  more  acceptable  for 
the  purpose  of  obtaining  greater  success  from  the  v.  anastomosis? 

Evidently,  neither  the  anatomic  proximity  of  the 

v  central  apparatuses  nor  the  volume  of  the  peripheral  innervation  can 


r  serve  as  an  adequate  basis  for  achieving  this  success ,  since  anatom- 
ically  related  nerve  nuclei  may  he  "final  pathways"  for  very  different 
reflex  acts.  Therefore,  a  heterogenous  anastomosis  which  connects  nerves 
belonging  to  a  single  functional  system  or  at  least  to  two  systems  which 
-  are  functionally  very  similar  to  each  another  can  be  most  successful. 

The  degree  of  differentiation  of  the  cerebral  nerve  nucleus 
and  the  degree  of  its  subordination  to  cortical  control  may  also  influence 

the  choice  of  the  nerve  for  anastomosis. 

From  all  these  points  of  view  the  anastomosis  of  the  spinal 
accessory  nerve  with  the  facial  nerve  should  be  considered  most  expedient, 
because  it  best  provides  for  physiological  retraining.  Anastomosis  of 
the  hypoglossal  nerve  with  the  facial  nerve,  from  our  viewpoint,  is  not 
so  suitable.  In  the  case  of  differentiation  of  excitations  of  the  hypo¬ 
glossal  nerve  nucleus  because  of  the  characteristics  of  lingual  function 
undoubtedly  great  difficulties  are  encountered,  since  during  the  period 
of  training  the  tongue  has  to  accomplish  many  haphazard  movements.  On 
the  other  hand,  the  hypoglossal  nerve  nucleus  has  no  promise  for  fine 
differentiations  of  the  tongue  muscles  because  of  the  special  structure 
of  the  tongue  muscles. 

--  Xn  addition  to  the  physiological  basis  mentioned,  other  factors 

the  more  complex  topographic  location  of  the  hypoglossal  nerve,  the  occur- 
I-  rence  of  associated  movements  on  eating,  speaking, and  the  development  J 


of  atrophy  of  half  of  the  tongue,  which  interferes  with  speech,  mast- 
i  cat  ion  ■  confirm  the  fact  that  the  application  of  the  hypoglossal 


nerve  for  anastomosis  with  the  facial  nerve  .is  without  a  good  basis. 

The  use  of  the  phrenic  nerve  is  also  unsound  physiologically, 
because  exclusion  of  the  mobility  of  half  of  the  diaphragm  has  a  severe 
influence  on  the.  respiratory  function.  The  anatomic  location  of  tne 
glossopharyngeal  nerve,  the  small  diameter  of  its  trunk  do  not  give  any 
preference  to  this  nerve  for  the  purpose  of  anastomosis  with  the  facial. 

The  results. of  the  operation  are  not  expressed  immediately. 

For  a  long  time  associated  movements  are  inevitable. 

A  year  after  the  operation  active  movements  in  the  face  may  be 
achieved  with  a  partial  dissociation ^the  associated  movements.  Two  to 
two  and  a  half  years  after  the  operation  the  recovery  of  complete  facial 
symmetry  at  rest  and  of  voluntary  movements  of  satisfactory  degree  is 
noted;  however,  during  emotion  a  facial  asymmetry  is  still  noticeable. 
During  this  period  a  complete  recovery  is  noted  of  the  electrical  excit¬ 
ability  and  of  chronaxie  in  the  facial  nerve  and  in  tne  muscle „  ox  fac' 
expression,  hut  the  range  of  movement  in  them  is  decreased  by  comparison 
■with  the  healthy  side.  Afterwards,  the  volume  of  voluntary  movements 
improves  progressively. 

Signs  of  loss  of  function  in.  the  transected  branch  of  the.  spinal 
U  accessory  nerve  are  insignificant.  Therefore,  by  means  of  suturing 


f  the  peripheral  end  of  the  facial  nerve  with  the  central  end  of  a  branch 
of  the  spinal  accessory  it  is  possible  to  eliminate  a  disfiguring  paraly¬ 
sis  of  -  a  half  of  the  face  and  to  achieve  complete  symmetry  of  the 
fa.ce  at  rest.  In  movements  of  facial  expression,  pai'ticularly  during 
emotion,  a  certain  lag  remains  in  the  function  of  muscles  of  the  affected 
side  of  the  face,  but  almost  always  it  is  possible  to  achieve  a  differ¬ 
entiation  of  associated  movements  by  means  of  appropriate  exercises. 
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